Antioxidative treatment diminishes ethanol-induced congenital malformations in the rat.
Intrauterine exposure to ethanol causes embryonic and fetal growth retardation and maldevelopment. Oxidative stress in mother and offspring has been suggested to be part of the teratogenic mechanism, and supplementation of antioxidative agents to the pregnant women may therefore be of value in future prophylactic treatment regimen. There is a need for in vivo experimental work in this field, and in the present study, our aim was to investigate whether chronic ethanol consumption induced congenital malformations in rats and, if so, whether dietary supplementation of vitamin E (alpha-tocopherol) diminished such maldevelopment. Female Sprague-Dawley rats were given drinking water containing 20% ethanol and half of these received food containing 5% vitamin E. Non-ethanol-exposed female rats, with or without vitamin E treatment, served as controls. The pregnancy was interrupted on gestational day 20 when the offspring was evaluated morphologically and fetal hepatic 8-iso-PGF(2alpha) levels were measured to assess the degree of fetal oxidative stress. Exposure to 20% ethanol increased maternal blood ethanol to 1.5 promille and increased resorption and malformation rates in the offspring. Maternal vitamin E treatment did not affect blood ethanol levels, but normalized fetal development. The fetal hepatic levels of 8-iso-PGF(2alpha) were increased in the ethanol-exposed group and normalized by vitamin E treatment of the mother. Ethanol exposure disturbs embryogenesis partly by enhanced oxidative stress, and the adverse effects can be ameliorated by antioxidative treatment.